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A study on the application of waste concrete powder as a materia
for construction
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Abstract

% This study is conducted to utilize waste concrete powder made as a by-product manufacturing high %
i quality recycled aggregate. The blaine fineness of the used waste concrete powder was 928 and i
i 1,360cm?/g. As the main characteristic of waste concrete powder, it showed an angular type similar to i
| cement, but hydrated products were attached on the surface of particles. In addition, the size of the |
i particles of waste concrete powder was larger than OPC and in terms of chemical components it had i
i higher SiO2 contents. The viscosity of the paste that mixed waste concrete power decreased by 62% at i
i the most, compared to the paste that only used OPC, and the final set time was delayed about two i
i hours. As composition rates of waste concrete powder increased, the flow value decreased by 30% at i
i the most according to the comparison with mortar that only used OPC, and sorptivity coefficients i
' increased by 70%. The compressive strength of mortar decreased by 73% at the most as composition !
i rates of waste concrete powder increased. According to the test results, it is desirable to use waste i
i concrete powder by combining OPC appropriately(below 15%). i
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Table1. Chemical components and physical properties of

OPC and WCP
Items OPC* WCP1** | WCP2**
SiO; 21.95 58.55 58.55
Al:O3 6.59 10.35 10.35
Fes03 2.81 4.64 4.64
CaO 60.10 11.82 11.82
MgO 3.32 1.52 1.52
SO3 2.11 0.44 0.44
Density(g/cn) 3.15 2.48 2.49
Blaine Fineness(cri/g) 3,112 928 1,360

* OPC
** WCP

: Ordinary portland cement
: Waste concrete powder
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Fig. 1 Hysteresis loop area
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Fig. 2 Grain size distribution
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Table 2. Mixture proportions of mortar

Replacemﬁ;‘; of WCP\ wig () | oPC:wCP: s**
0.
0 55 1.00:0.00:2.45
15 55 0.85:0.15:2.45
30 55 0.70:0.30:2.45
45 55 0.55:0.45:2.45

* B(Binder) . OPC+WCP

**S : Sand
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Fig. 4 Grain size distribution

:,—( 3 ‘ ’
. o 5 o o o o
3o

Fig. 5 Particle morphology of OPC obtained by SEM
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Fig. 6 Particle morphology of WCP obtained by SEM
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Fig. 7 Particle morphology of WCP obtained by SEM
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Fig. 8 Particle morphology of WCP obtained by SEM
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Fig. 11 Water capillary sorption test of mortars with WCP1
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Fig. 14 Compressive strength of mortar with WCP2
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